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Abstract 



PROBLEM TO BE SOLVED: To manufacture a non-contact type IC card having excellent smoothness of a front 
surface and excellent reliability of securely disposed components in a simple step. 

SOLUTION: The method for manufacturing an IC card in which a component including an IC chip is placed at a 
predetermined position between two opposed boards and a resin is filled comprises the steps of adhering a resin 
selected from a thermosetting resin, hot-melt resin and ultraviolet curable resin on both sides simultaneously or 
respective sides subsequently of a sheet placing the component including the IC chip, and then laminating the 
boards. And, the boards are laminated by heating or pressurizing. 
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Method of Manufacturing IC Card 
[CLAIMS] 

1. A method of manufacturing an IC card having components 
including IC chips mounted at predetermined positions between 
two substrates facing each other, and filled with resin, 
characterized in that it comprises the steps of: applying a 
resin selected from thermosetting, hot-melt, and UV curable 
resins simultaneously or one by one on both sides of a sheet on 
which said components including IC chips are placed; and then 
laminating said substrates. 

2. The method of manufacturing an IC card according to Claim 1 
characterized in that lamination of said substrates is carried 
out by heating or pressurizing. 
[DETAILED DESCRIPTION OF THE INVENTION] 
[0001] 

[Field of the Invention] 

The present invention relates to a method of manufacturing a 
non-contact type IC card suitable for use as a card for 
identification such as a driver's license, an employee ID card, 
a membership card, an alien registration card, and a student 
identification card. 
[0002] 
[Prior Art] 

Since a non-contact type IC card has no component on the 
surface, it is advantageous in forming identification images 
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such as a facial image and printing on the surface, and 
preventing forgery and alteration, and it is suitable for use as 
an identification card (to be referred to as an ID card below) . 
When it is used as an ID card, one of the surfaces typically 
often contains the title of the card, a facial image, and 
bibliographical items, while the other surface is often a 
writable surface for the purpose of additional writing. 
[0003] 

As a method of manufacturing non-contact type IC cards, heat 
lamination, adhesive lamination, and injection molding are known, 
and among them adhesive lamination method is superior in 
selection of receiving layer, writable layer and so on in 
thermal transfer and sublimation image formation methods to form 
identification images and bibliographical information because of 
low process temperature and little limitation on usable card 
substrate, and advantageous in mass production because of 
continuous production system. 
[0004] 

Also, the present applicant has proposed a manufacturing 
method wherein a resin layer is formed on a substrate sheet in 
advance and components are sealed in said resin layer (Japanese 
Patent Application Laid-Open No. 9-275702, etc.). 
[0005] 

[Problems to be Solved by the Invention] 

However, since in the adhesive lamination process the resin 

is filled after the components including IC chips are placed in 
predetermined positions, there are problems of lack of stability 
wherein joints are broken by the shearing force caused by flow 
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of the resin and smoothness of the surface is damaged resulting 
in irregularity due to flow and cooling of the resin. Further, 
in recent years facial images for identification are often 
formed by sublimation thermal transfer process with high 
gradation and good resolution, but the sublimation thermal 
transfer process cannot be employed in formation of facial 
images on the cards with such surface irregularity, since image 
formation by the sublimation thermal transfer process especially 
requires smoothness of the image forming surfaces. Although this 
can be improved by said resin layer sealing method, irregularity 
is not completely removed and a similar problem remains. Further, 
when the surface is flattened by hot press after lamination, 
components including IC chips (such as an antennae) may be 
sometimes moved. 
[0006] 

In addition, in these manufacturing methods, the steps were 
complicated by using robots and setting a plurality of 
components in a frame that is removed after setting, since the 
components need to be placed at predetermined positions one by 
one or in combination, and so that the shape of the loop may not 
be disturbed in order that the antennas and so on should 
maintain radiation frequencies at predetermined values. Further, 
in the method of manufacturing IC cards by laminating two sheets 
between which IC chips and antennas are placed, irregularity 
occurred on the outer surface of the sheet that held the IC 
chips, etc. 
[0007] 
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The present invention was made in view of the reasons 
described above for the purpose of manufacturing in simple steps 
a non-contact type IC card with good surface smoothness and high 
reliability with its components positively arranged. 
[0008] 

[Means for Solving the Problems] 

The purpose of the present invention described above is 
attained by a method of manufacturing IC cards on which 
components including IC chips are mounted at predetermined 
positions and a resin is filled between two substrates facing 
each other, comprising the steps of applying a resin selected 
from thermosetting, hot-melt, and UV curable resins 
simultaneously or one by one on both sides of a sheet on which 
said components including IC chips are placed, and then 
laminating said substrates, lamination of said substrates being 
carried out by heating or pressurizing. 
[0009] 

Thus, the present inventor intended to avoid the problems 
caused by the flow of resin by placing components including IC 
chips on the sheet in advance to control positions of each 
component while reducing the amount of resin on the side of the 
components, and reached the present invention. 
[0010] 

[Embodiments of the Invention] 

Although the present invention is described with reference 
to embodiments, they are not intended to limit the present 
invention. 
[0011] 



Fig. 1 shows an example of a card manufactured by the 
manufacturing method of the present invention using a sheet of 
resin in which a component including an IC chip is integrated, 
wherein reference numeral 1 denotes a first substrate having an 
image receiving layer for receiving a sublimation heat . transfer 
image on the outer surface, and reference numeral 2 denotes a 
second substrate having a writable layer on the outer surface. 
The image-receiving layer is made of a material that traps and 
fixes the dye, when the ink containing a sublimation dye is 
heated with a thermal head for thermal diffusion. Polyvinyl 
chloride, polyacetal, and polybutyral, for example, are known as 
good image-receiving layers. Materials of these image-receiving 
layers are generally pulverized, dissolved in solvents such as 
isocyanates, applied with a gravure coater, etc., and dried to 
evaporate the solvent and form the layers. A support of the 
first substrate that forms said image-receiving layer is formed 
with polyethylene terephthalate (PET), polypropylene (PP), 
polyester, polyethylene, polystyrene, nylon, for example, mixed 
with a white pigment or having bubbles incorporated in a 
honeycomb structure to contrast the images formed. 
[0012] 

In order to form multi-tone images for identification on the 
image receiving layers, the pulse-width of applied pulse of a 
thermal head is varied to control the rate of thermal diffusion 
of sublimation dye ink, so that the thermal head a tone for each 
dot. If the support of the substrate has honeycomb structure 
with bubbles, good images can be obtained because uniform touch 
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of the thermal head is provided and each dot gets a sharp 

profile due to good thermal insulation. 

[0013] 

The writable layer is formed of example a dispersion of 
micro-particles of calcium carbonate or silica in polyester 
emulsion, by dispersing micro-particles in a resin solution 
dissolved in a solvent as in the case of the image receiving 
layer, applying the dispersion with a gravure coater, etc., and 
evaporating the solvent by passing it through a drying zone. 
[0014] 

Although the support of the second substrate can be anything 
from the viewpoint of its essential functional requirement, when 
a hot-press is used, it is preferably the same support as that 
of the first substrate, since symmetrical configuration of 
materials of the both sides will result in smaller bending and 
form a flat surface. 
[0015] 

An IC chip 3 is placed in advance on a resin sheet 6 
together with a coil-shaped antenna 4 connected with a 
connecting section 5, resin 7 is applied, and then said 
substrates are is laminated to form an IC card. PET, PP, 
polyester, polyethylene, nylon and so on can be employed as the 
resin sheet 6. 
[0016] 

Resin 7 can be selected from thermosetting, hot-melt, and UV 
curable types. Epoxy, phenol, urethane, unsaturated polyester 
resins can be employed as thermosetting-type resins; 
ethylene/vinyl acetate copolymer (EVA), polyester, polyamide, 
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thermoplastic elastomer, and polyolefin resins, including 
special reaction-type ones that are cured at the ambient 
temperature or whose curing is accelerated by water, as hot- 
melt-type resins; and epoxy, and acrylic resins as UV curable- 
type resins. 
[0017] 

Although an IC module component having an antenna coil is 
shown in the figure, an antenna pattern formed on a flexible 
print-film substrate can also be used. Thermoplastic films such 
as polyester film are used as the print substrate, while 
polyamide is advantageous when heat-resistance is required in 
addition. In this case, connection of the IC chip and the 
antenna pattern is carried out using an electro-conductive 
adhesive such as silver paste, copper paste and carbon paste 
(EN-4000 series from Hitachi. Chemical Co., Ltd., XAP series from 
Toshiba Chemical Corp., etc.), or an anisotropic electro- 
conductive film (Anisolm from Hitachi Chemical Co., Ltd., etc.). 
[0018] 

Lamination of substrates can be carried out using a hot 
press, a vacuum press, or both a pressure roll and a press, and 
in case UV curable resins are used, a combination of UV 
radiation and. a press. 
[0019] 

Fig. 2 shows a schematic view of an example of the process 
of the manufacturing method of the present invention. Since this 
is a schematic view, the size and thickness of components and 
thickness of the materials are exaggerated. 
[0020] 
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In the figure, a resin sheet 6 on which an IC chip 3 and a 
coil-shaped antenna 4 connected to the chip with a connecting 
section 5 are placed in advance is transported in the direction 
of an arrow, and first resin 71 is applied as an adhesive with 
an off-set coater 8. Then the first substrate 1 having an image- 
receiving layer on the outer surface that receives a sublimation 
heat-transfer image is stacked and laminated in a hot press step 
10. Pressing is preferably carried out on several cards at the 
same time rather than one by one from the viewpoint of 
efficiency . 
[0021] 

Further, resin 72 is applied as an adhesive on the rear side 
with an offset coater 9, and the second substrate 2 having a 
writable layer on the outer surface is stacked and laminated in 
a hot press step 11. Both resins 71 and 72 can also be applied 
before the hot press step 10, and heat-pressed at the same time 
after the substrates 1 and 2 are stacked. Reference numeral 12 
denotes a perforated line or a slit to help cutting, when the 
sheet is cut into cards later. 
[0022] 

In case epoxy-based adhesive resin is used as the resins 71 
and 72, since two-liquid mixing type is in the main stream of 
such a resin, they are preferably directly mixed on offset 
coaters 8 and 9 so that adhesiveness is formed on the offset 
coaters. In that case an agitation means is provided so that the 
resins are homogeneously mixed at the time of spreading on the 
cards. Also, in the case of hot-melt resins especially reaction- 
type hot-melt resins, since the process is susceptible to 
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humidity, a barrier means is preferably provided to prevent 
humidity from entering the hopper and so on that hold the resins 
through the nozzle and so on when the process is stopped. 
[0023] 

Thus, since an IC chip and an antenna are held in advance or 
just before lamination on a center sheet which is then 
sandwiched between the top and bottom substrates with an 
adhesive resin in-between, the strain caused by the difference 
in physical properties (heat conductivity, specific gravity, 
specific heat, hardness, elasticity, etc.) of foreign materials 
such as an IC chip and an antenna does not influence the surface 
of the substrate owing to the cushion effect of the adhesive. 
[0024] 

Other adoptable preferable embodiments are described below. 
[0025] 

1) A 10 to 100 urn thick resin is inserted in one side of at 
least one of the substrates as a cushion layer for absorbing 
stress . 

2) A sheet of metal foil for improving thermal conductivity and 
uniforming heat diffusion is laminated with the central sheet, 

or said sheet of metal foil is inserted in somewhere inside the 
card . 

3) An IC chip, an antenna and so on are integrated in a sheet 
of porous resin such as non-woven fabric to form the central 
sheet (Japanese Patent Application Laid-Open No. 9-275184, and 
No. 9-286189) . 

4) A central sheet cut in advance is used that is sandwiched 
between both of the substrates with controlled timing. 
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5) The central sheet is stacked on one of the substrates coated 
with an adhesive resin, covered with an adhesive resin, covered 
with another substrate, and pressed. 

6) (1) If UV curable resin is used, curing is advanced by UV 
radiating, the resin 0.5 to 5 seconds earlier and laminated, and 
(2) if hot-melt type resin is used, curing is advanced by 
exposing the resin to high-humidity air for 1 to 10 seconds, to 
stabilize elasticity during lamination in both cases. 

7) A spray type coater is used to apply a resin on the central 
sheet . 

[0026] 

[Advantages of the Invention] 

According to the present invention, since a resin selected 
from thermosetting, hot-melt, and UV curable resins is applied 
simultaneously or one by one on both sides of a sheet on which 
components including IC chips are placed, and then said 
substrate is laminated, the position of each component is 
controlled eliminating the inconveniences associated with flow 
and cooling of the resin. 
[Brief Description of the Drawings] 

Fig. 1 shows an example of the card manufactured by the 
manufacturing method of the present invention. 

Fig. 2 is a schematic view of an example of the process of 
the manufacturing method of the present invention. 
[Description of the Symbols] 
1, 2 Substrate 

3 IC chip 

4 Coil-shaped antenna 
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5 Connecting section 

6 Sheet of resin 

7 Resin 

8, 9 Off-set coater 

10, 11 Hot-press step 

12 Perforated line or slit 
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